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Abstract

Est abl i shnment reclassification occurs when an establishnent
classified in one industry in one year is reclassified into

anot her industry in another year. Because of survey design rules
at the Census Bureau these reclassifications occur systematically
over tinme, and affect the industry-level tine series of output
and enpl oynent. The evidence shows that reclassified
establishments occur nost often in two distinct years over the
life of a sanple panel. Switches are not only nunerous in these
years, they also contribute significantly to neasured industry
change in industry output and enploynent. The problemis that
recl assifications are not necessarily processed in the year that
they occur. The survey rules restrict nost change to certain
years. The effect of these rules is evidenced by | ooking at the
vari ance across industry growh rates which increases greatly in
these two years. Wiatever the reason for reclassifying an
establishnment, the way the switches are processed rai ses the
possibility of nmeasurenent errors in the industry |evel
statistics. Researchers and policynmakers relying upon
observations in annual changes in industry statistics should be
aware of these systematic discontinuities, discrepancies and
potential data distortions.
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l. | NTRODUCTI ON

Est abl i shment reclassification or switch occurs when an establi shnent
classified in one industry in one year is reclassified by the establishment or
the Census Bureau into another industry in another year. Such switches can
reflect real changes in econonic activity at the establishnment |evel or can
result fromclassification m stakes nade in one period being corrected in the
next period. Watever the reason for reclassifying an establishnment, the way
the switches are processed in the Annual Survey of Manufactures (ASM and the
Census of Manufactures (CM or census)® raises the possibility of measurenent

errors in industry level shipnment and enpl oynent figures over tinme.

An exani nation of the survey design rules shows that the chance of an
establishnment switching in a census year or the first year of an ASM panel is
hi gher than for other years.? Concentrating the processing of switches into
particul ar years raises the possibility that the survey design rules are
creating a time series of aggregate industry |level data that is characterized
by systematic discontinuities. For exanple, suppose an establishment sw tches
into an industry in some year prior to a census. Because processing of the
switch is postponed until the census year the output series in the new (ol d)

i ndustry will be understated (overstated) throughout the period until the
switch is processed. At that time, output in the industry increases

(decreases) to reflect the switched establishnent's output and growt h.

! The census is a quinquennial survey of the universe of

manuf acturing establishnments in the U S.. The ASMis an annua
survey of a sanple of these establishnents. The ASM sanple is
drawn fromthe nost recent census and wei ghted to represent al
i ndustries in manufacturing. An establishnent remains in the

sanple for five years.

2 In their previous analysis of establishnent
reclassification from 1977 to 1982, MCGuckin and Peck (1991)
found that reclassifications were concentrated in 1982, a census
year.



A key issue is whether the processing of switches adds sufficient neasurenent
error to sectoral aggregates to effect conclusions drawn from anal ysis based
on the data. Giliches and Siegel (1990) find that a neasure of four-digit

i ndustry switching activity based on a sanple of continuously operating
establishnents in the 1972-1986 period is uncorrelated with industry
productivity grow h neasures devel oped at the industry level. Baily,

Canpbel |, and Hulten (1992) find simlar evidence: sw tching establishments in
their sanple of 23 industries do account for only a small fraction of industry
productivity trends, suggesting that productivity neasures are not
systematically related to switching activity. However, productivity measures
are fundanentally the difference between output and i nput growh. Since both
out put and input neasures are subject to the effects of the survey design
rules, the errors may be large for each series separately, but cancel out when

the productivity difference is cal cul at ed.

In this paper we focus on the effect of survey design rules on fluctuations in
i ndustry | evel output and enpl oynent over the 1972-1988 tine period. W use
the establishnment-1evel data over tinme which is available in the Longitudina
Research Dat abase (LRD). On average, we find that switching establishments in
nost years account for ten to fourteen percent of the annual changes in

i ndustry output. However, we find switching establishments account for 27 to
33 percent of the average four-digit industry's output change in census years.
The effect of switches on enploynent is similar. The last part of this paper
relates the effect of switching seen in the LRD to the published numbers. The
concern i s whether swi tching behavior seen in the LRD can al so be seen in the
publ i shed nunbers. W find that the variance across industry growh rates
based on both shipnents and enpl oynent, is over three tinmes larger in census
years than in noncensus years. For published data the variances are smaller

than those of the LRD in census years, however, they are still at |least tw ce



as |l arge as variances in noncensus years. The processing rules appear to add

systematic changes in both the LRD and published industry tinme series.

The rest of the paper is organized as follows. Section Il presents the data
and data collection procedures, |ays out the survey design rules, and conpares
publ i shed and LRD industry estimates. Section |IIl exanm nes the extent and
effect of switching activity on the nanufacturing sector. This section spells
out the neasurenents used in analyzing the inpact of establishment switching
and presents the effect on the proportion of and total change in an industry
out put and enpl oynment due to switching. The variance across industry growh
rates are cal cul ated and used to conpare the results using the LRD to the

published totals. Finally, section IV presents our conclusions.

. DATA AND SURVEY PROCESSI NG RULES

We exanine two types of industry switches in this paper. Switches |INTO

manuf acturing industry k are establishments whose primary activity is
classified in manufacturing industry j in period one, but in period two they
change primary activities and are reclassified to industry k. Anal ogously,

swi tches OQUT of industry k are manufacturing establishnments classified in k in

the first period and reclassified to j in the second peri od.

In our analysis all other establishnments in an industry that do not switch are
categorized as births, deaths or continuing establishments. A birth
establishment is a nonswitching entrant into a manufacturing industry.
Simlarly, a death is a nonswitching exit froman industry. A continuing

establ i shment remains in the sane industry over the two periods.

The Dat abase and Establishnent d assifications




The Longi tudi nal Research Dat abase (LRD) contains establishnment-I|eve
production data.® These data are obtained fromthree ASM sanpl e panels, 1974-
1978, 1979-1983 and 1984-1989, and six censuses, 1963, 1967, 1972, 1977, 1982
and 1987. Each census contains roughly 350,000 establishnents while the ASMs
contain 50,000 to 70,000 establishments. Generally, establishnents with 250
or nore enployees are included in the ASM panel with certainty, i.e., a
probability weight of one. Snaller mail or non-certainty establishments'

sel ection to the ASM panel is based on size. To reduce the reporting burden
on smaller firms, noncertainty ASM cases are rotated out of the panel after
five years. Consequently, only large establishnments are included in
consecutive ASM sanpl e panels.* New ASM panels are chosen two years after a
census and are weighted to reflect the industry conposition of the previous
census fromwhich the sanple is selected. For exanple, the 1979 ASM pane

reflects the industry conposition in the 1977 census.

Each establishment in the LRD is assigned a 4-digit Standard Industria
Classification (SIC) code corresponding to the establishment's primary
activity. If the primary activity of an establishment changes, its SIC code
changes and a switch occurs. For exanple, consider an establishment whose

shi pnents in year one equal 51 percent butter and 49 percent cheese. This
establishment is classified in the butter industry, its primary activity. Al
enpl oyment and output for this establishnment are included in the butter

i ndustry's totals. In year two, the establishment's cheese shipnments increase
to equal 51 percent of total shipnents. Cheese becomes the establishment's

new primary activity and as a result the establishnent is reclassified into

® The LRD contains confidential Census Bureau information and is
accessible to researchers through the Center for Econom c Studies (CES) of the
U. S. Census Bureau. For a nore conplete description of the LRD see McGuckin
and Pascoe (1988).

4 Exceptions exist in sonme industries which are conposed nostly of very

smal | firns.



the cheese industry. Now, all enploynent and output of the establishnment are
part of the cheese industry's aggregate nunbers. This establishnment swtched

OUT of the butter industry and switched I NTO the cheese industry.

In this study we concentrate on changes in the 4-digit or industry-level SIC
code of an establishnent. The extensive changes in the SIC codes in 1987
necessitate our using only those 361 industries with consistent definitions
from 1972 to 1988. Arguably, these 361 industries are relatively stable and
wel | defined and therefore, less likely to generate switches because of poorly
defined industries. W also find fewer switches because of how we count

swi tches across these 361 industries. W consider an establishment that
switches out of one of the 361 industries into another manufacturing industry
not included in this group as a death. Likew se, establishments swi tching
into our group of industries from another manufacturing industry are defined
as births. Thus, our procedures mninize the volume of observed sw tches

across all of manufacturing.?

Survey Design Rul es

Qccasi ons exist where the primary activity of an establishment changes, yet
its industry code remains unchanged. The resistance rule and the design of
the ASM survey fornms ensure that nost reclassifications are processed at two
points in time, in census years and in the first year of a new ASM panel

Al so in census years corrections from previous m stakes in coding are

processed. ®

°® See McQuckin and Peck (1991) for sinilar anal yses as seen

in this paper using 441 industries from 1972-1983.

6 Al nonASM establishnent reclassifications are processed in CMyears.



The resistance rule affects the tinmng of certainty establishnment sw tches
during the five years of an ASM sanpl e panel (See Appendi x for precise rules).
Certainty establishnments in the ASM panel only switch industries when they
show a shift in their primary activity, and that shift neets the restrictive
gui delines of the rule. Sone |arge establishnent switches not neeting the
guidelines are deferred until a new ASM panel is drawn.’ Noncertainty ASM
establ i shnments generally remai n unchanged until census years when they may
switch freely. Establishnents surveyed only in the census are unaffected by
the resistance rule. This rule causes npbst switches to occur in census years

and the first year of as ASM panel

Survey col l ection procedures dictate that detail ed seven-digit SIC product
data are only collected in census years. Thus, reclassifications arising from
new product structures are often not recorded until the census. The design
and |l ength of survey forns sent out annually to ASM establishments are shorter
than those sent out in census years. In ASMyears establishments receive
forms specific to the particular industry in which they are classified. The
form contai ns general descriptions of product groups (5-digit product codes)

for that industry. An establishnent's output (TVS) and enploynent (TE)® is

" The resistance rule is designed to maintain continuity in the

est abl i shment conposition of an industry, balancing the desirability of
showi ng true econonic activity occurring in the industries with the advantages
of maintaining a consistent weighting scheme for the sanple. The butter and
cheese exanpl e described earlier illustrates why the Census Bureau uses the
resistance rule. In the exanple, the shipnents of the establishment change
very little in terms of percentage of products produced yet if a switch is
allowed all of its TVS, TE, etc. is reclassified into a new industry. The
foll owi ng year the establishnment could easily switch back into the butter

i ndustry. The resistance rule tries to avoid sinple flip-flops in industries.

8 TvsSin manuf acturing is the sum of product values, receipts from

contract work perforned for others, sales of products bought and sold wi thout
further processing and m scell aneous receipts for installation and repair
wor k, sales of scrap, etc. TE records the sum of the average nunber of
producti on workers for the md-nonth payroll periods of March, My, August,
and Novenber and the nunber of non-production personnel enployed during the
pay period including the 12th of march. (Longitudinal Research Database
Techni cal Docunentation Manual , 1992)




distributed into these product groups. |In census years, the sane
establishnent receives a formwith detailed listings of primary and secondary
products (7-digit product codes) for its present industry plus products of
related industries. Sone forns may contain as nmany as six industries' lists
of products. This expanded choice |leads to better reporting of changes in
product structures and thereby causes establishnment switches to be nore
concentrated in census years.® As Streitw eser (1991) reports, there have

been substantial changes in establishnment product structures over tine.

Addi tional switches occur in census years fromrevi ewi ng establishnents
classified in the "Not El sewhere Cl assified" (NEC) industries. NEC industries
serve as catch-alls for activities not fitting into another industry or for
establishments with ill-defined primary activities. All establishnments

i ncluding those classified in NEC industries are nmore closely reviewed in
census years. The additional information provided on a survey form better
identifies an establishnent's primary activity which in sonme cases may lead to

a switch out of an NEC industry.

Publ i shed Data Versus LRD Aggregations

The LRD provides the |l evel of disaggregation needed to anal yze establi shnent
swi tching behavior in industries. However, the industry totals obtained from
the LRD do not perfectly match the published nunbers avail abl e to nost
researchers. Since a major objective of this paper is to exam ne the effects

of switches on published aggregates, it is inportant to describe differences

° For exanple, a small establishnent indicates that it does stee

metal work and is classified in industry 331, "Steel Wirks, Blast Furnaces, and
Rolling and Finishing MIls." The establishnent is added to the ASM and sent
a formfor industry 331. However, when surveyed with the nore detailed from
in the census, it is discovered that the establishnent actually produces in

i ndustry 346, "Metal Forgings and Stanpings." The establishment is
reclassified to industry 346 and a switch occurs.
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bet ween the aggregate nunbers devel oped fromthe LRD and those published by

t he Census Bureau.®

Figure 1 conmpares TVS in manufacturing between the LRD and the published data
(PD). The "PD minus LRD' |ine shows how these two series have been

i ncreasingly diverging over the years and converging in census years. The

di fference between the published data and LRD based totals is associated with
t he net hodol ogy used in estimating industry totals (PD) fromcollected data
(LRD). In all years but census years, the LRD is the weighted sum of the ASM
establ i shments' TVS. The published data includes the LRD totals plus small
establ i shment inputations and fixed based difference adjustments, a
statistical adjustnment to account for sanpling error. These adjustnents
represent the difference in the two series in noncensus years. The two series
converge in census years because both are aggregates fromthe universe of

est abl i shnent s.

After 1979, the LRD and published data increasingly diverge in response to
reductions in the ASM sanple size and increased reliance on small firm

i mputations. The pattern observed in figure 1 from1977-1982 clearly reflects
a nonotonically increasing understatenment of total output in the LRD based
aggregates which are calculated fromdeteriorating ASM panels. Since 1983 is
based on the 1979 ASM panel, the relatively high deviation is sinply a
continuation of the panel deterioration reflected in the 1979-1981 devi ations
shown in figure 1. The 1984-1986 devi ati on shows the sane nonotonic increase
in difference, albeit at a higher level than that found for the 1979-1981
period. Again for 1988, the |ast year of the panel, the two time series
deviate. This problemleads to growth during census years being generally

overstated because the pre-census ASMtotals are too | ow

0 The rel ati onshi ps between the LRD and published figures are examn ned

extensively in Davis, Haltiwanger, and Schuh (1990). They also provide a
det ail ed expl anati on of how ASM estinates are generat ed.
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In order to ensure that our analysis identifies the inpact of switches and is
not distorted by the differences between published and LRD i ndustry totals, we
devel op our enpirical analysis in two ways: on the basis of census to census
uni verse conparisons and on the basis of estimtes of yearly totals based on
ASM sanpl e cases alone. |In the case of census to census conpari sons we deal
with universe values that should not be affected by sanpling error. For the
case of annual conparisons, we exclusively use the totals obtained by

wei ghting up ASM cases, even in census years. This avoids distortions
associated with growmh rates cal cul ated on deteriorati ng ASM panel s that cause
i ntercensal changes to be concentrated in census years. This nmethod shoul d

isolate the effects due to switching

[11. THE EXTENT AND EFFECTS OF SW TCHI NG ACTI VI TY I N MANUFACTURI NG | NDUSTRI ES
In this section, we describe the nmeasures used in assessing the extent and
effects of reclassification. The results of the proportion of total value of
shi pnents (TVS) and total enployment (TE) switching in one year, evidence of
the resistance rule, and the effect of switches on industry change in TVS and
TE follow. Finally, we link these results to the published estimtes by

| ooking at the effect of reclassification on the variance of industry growth

rates.

Measur es

We use two sets of neasures in evaluating the extent of reclassifications.

The first conpares the proportion of TVS and TE switching to the industry
totals in a single year. Next, year to year conparisons are made by measuring
the portion of total change in TVS or TE accounted for by establishnents
switching in and out of an industry. To see if large industries are

domi nating the analysis we weight the statistics by industry TVS.



The followi ng notation is used in our analysis: TVS and TE are total value
of shipnents and total enploynment, respectively, in industry j. The years we
consider are t and t-1. The superscript si denotes switch in, so denotes
switch out, b denotes establishment births, d denotes establishment deaths,

and c denotes continuing establishments.

First we nmeasure the proportion of TVS switching out of the industry from year
t-1 to total industry TVS in year t-1, LTVS® = TVS¥® / TVS(t-1). Sinmlarly,
we conpare the proportion of TVS switching into the industry in year t to
total industry TVS in year t, LTVS' = TVS' / TVS/(t). The proportion of TE
swi tching, LTE® and LTE', is also calculated, providing an initial indication

of the magnitude of switching activity in manufacturing.

The second set of measures focuses on the inpact of switching on year to year
changes in industry output of enploynent. Changes in TVS or TE in an industry
are deconposed into three parts: change associated with swi tching,
birth/death, and continuing establishnments. Since change in each of these
categories nmay be positive or negative, we sumthe absol ute val ues of change

in each category to obtain a neasure of total industry change. For industry j

for TVS,
VS i so b d c
TCJ. -|TVSSJ.-TVSJ. |+|TVSJ.—TVSJ.|+|ATVSJ.| (1)
where TC™ is the total change in TVS in industry j. Simlarly, TC®is the
total change in TE in industry j. The proportion of TC™ associated with

switches is given as

P () -| TVSFLTVSS? / TCTS (2)
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Similarly, P™(b) and P(c) (P™(b) and P™(c)) represent the proportion of
TCY (TC®) associated with birth/death and continuing establishments,

respectively.

Swi tches and the Proportion of Industry Activity

Table 1 presents the industry averages of the proportion of TVS (LTVSY,
LTVS®) and TE (LTE', LTE®) associated with switches. Colums (A) and (B)
present sinple averages over 361 industries while colums (C) and (D) present

averages wei ghted by industry size neasured by TVS.

On average eight percent of the shipnents in one census switch out in the next
census. The average percentage of enployees switching out in a census is
closer to nine percent. The weighted proportions for the industries are bel ow
unwei ght ed proportions at around 6 percent for output in each census year

This indicates that switching is nore heavily concentrated in smaller

i ndustries. The gross level of switching activity inplied by the nunbers in
table 1 is large. The average industry between 1977 and 1982 had 17 percent

of its TVS and 18 percent of TE reclassified.

For annual changes, we also see a distinct pattern in the proportion of TVS
switching in and out of the average industry. Consistently, the greatest
amount of change is concentrated in the census years. For instance, between
1981 and 1982 over seven times as nuch TVS switches out of the average

i ndustry then between 1980 and 1981 and other ASMyears. Simlar results

occur for switching in. Looking at results for TE yields sinilar conclusions.

Establishnments that Switch Under the Resistance Rule

The resistance rule states that certainty plants may switch if they neet
certain criteria and noncertainty plants may switch in census years. Table 2

shows all ASM plants switching in each panel by type of plant. Consistent

11



with table 1, npbst ASM switches occur in census years. Mre inportantly, this
tabl e shows that certainty plants represent the majority of switches except in
census years. Very little switching occurs anpbng noncertainty plants except

in census years as the resistance rul e dictates.

The second greatest nunber of plants switching is in the first year of an ASM
panel, 1973-74, 1978-79 and 1983-84.! Wen a new ASM panel is sel ected
because of the resistance rule we al so expect to see many switches in both
types of plants. Certainty plants represent the largest portion of switching
plants in these years. The noncertainty plants although not as large of a
percentage as the certainty plants still represent the greatest concentration

of noncertainty plants switching over the panel years.

Measuring the effect of switches in terns of TVS and TE between panel years
beconmes difficult because of the sanpling weights assigned to the plants.
Weights for a plant may vary from panel to panel making it difficult to create
proper estimates of industry statistics. |In this paper we do not attenpt to
solve this problemand as a result do not present statistics for these first
years of an ASM panel in tables 1, 3A, and 3B. W can only surm se fromthe
greater counts of switches in these years that we would find higher
proportions of TVS and TE than found in table 1 for all other years except
census years. Simlarly, these proportions would probably be |lower than in

census years.

| nport ance of Switches to Change in TVS and TE

1 These counts were obtained by first conparing industry

codes of plants in both the new and old panels. Unmatched pl ants
fromthe new panel were then matched with the previous census
year, the universe fromwhich this panel was sel ected. For

i nstance, sone plants were matched fromthe old panel in 1973 to
t he new panel in 1974. Those plants in the 1974 that failed to
mat ch were |inked to the 1972 census.

12



The averages of P;(s), P(b) and P;(c) across all 361 industries are presented
in tables 3A and 3B. This allows us to conpare the extent to which sw tching,
continuing, and birth/death establishments affect change in TVS and TE for the
average i ndustry between two years. Table 3A provides unwei ghted proportions
and table 3B provides weighted proportions. As with table 1, the proportions
are provided on both a census to census basis and an annual basis. Between
census years, switches account for about 15 percent of shipments change, a
little less than the proportion of births and deaths (P/(b)). For these

peri ods, nearly 65 percent of the change in TVS is associated with conti nuing
establishnents (P;(c)) and this reaches 71 percent when weighted by TVS

Swi tches are a nuch | arger component of enployment change than in TVS in these
peri ods. Switches account for about 25 percent and continuing establishments
for 49 percent of the change in TE. The TE figures are about the sanme whet her
wei ghted or not. As with the output, the greatest proportion of change

bet ween two census years conmes fromthe continuing establishnents.

The results for annual changes are conplenentary. In the census years, 1976-
77, 1981-82, and 1986-1987, sw tches account for nore than twice the tota
change TG in TVS and TE than in the previous years. |In these years the
proportion of total change associated with continuing establishnents falls
dramatically, to levels below 50 percent. Thus, the conposition of
establ i shments accounting for output and input change alters dramatically in

census years.

There is sone evidence that the inportance of sw tches has increased over
time. Switches occurring between 1972 and 1977 represent a smaller portion of
the total change in TVS (13 percent) than those in between 1977 and 1982 (16
percent) and between 1982 and 1987 (17 percent). The wei ghted numbers show
virtually no difference between 1972-77 and 1977-82 but show a sharp increase

in 1982-87. However, the portion attributable to TE shows small declines over

13



the period both on a weighted and unwei ghted basis. Nonethel ess, the
proportion of enploynent change accounted for by switches is higher when

conpared to output in all periods.

The Effect of Processing Rules on the Variance of Industry Gowh Rates

Switching activity accounts for a substantial proportion of output change in
an average industry. This micro-level analysis is interesting and we now

expl ore how these findings influence the published data. W conpute the
variance of growh rates across industries and plot these variances over tine
for the LRD and published data. Since establishnents npost often change their
i ndustry code in the first year of an ASM panel and in census years, we expect
to observe unusual growth rates and as result observe increased variances in

gromh rates in these years.

Gromh rates for output, GR are calculated by GR = [TVS,,;, - TVS] / TVS, for
each year, t, from1972 to 1988 for each industry. For each group of years,
i.e., 78-79, the variance of growh rates across all 361 industries is
conputed. Figure 2 displays the variances across tine based on both the
published data (PD) and the LRD. Mbst noticeable in both series are the
substantially greater variances in census years (76-77, 81-82, 86-87) than for
the years in between. Qutput totals in the LRD and PD in census years (77,

82, 87) are aggregated statistics fromthe total universe of establishnents
surveyed in that year. These totals represent the npst up-to-date comnposition
of industries including all establishnments that have switched into new

i ndustries or fromold ones. OQutput totals for the year before a census year
(76, 81, 86) are estimated fromstatistics collected froman ASM sanpl e based
on a five-year-old mix of industries fromthe previous census (72, 77, 82).

In census years the distribution of growmh rates increases as the growth rates

in many industries are calculated froman underestimate of industry output in

year t to a true estimate in year t+1
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For the LRD, the ASMyears (73-74, 78-79, 83-84) also show higher variances.
Simlar to the effect in census years, the estimates cal culated fromthe | ast
year of an ASM panel are underestimted because of a deteriorating panel
Despite adjustnments made based on the census the year before (72, 77, 82), the
| ast year of the sample represents the structure of manufacturing from six
years before (67, 72, 77). The new panel represents nmanufacturing from just
two years ago. This exaggerated pattern in the |last year of an ASM panel is
not evident in the published nunbers. The adjustnments to the ASM esti mates
starting in 1979 seemto snooth variances over time and as result snpoth the

year to year effects. ™

Figure 3 shows the tine trend of the variance of growth rates substituting the
val ue cal cul ated from using only weighted ASM plants for those based on the
total universe of establishnents in census years. The LRD TVS line is the
same in both figures 2 and 3. By elimnating the effect of using the tota
uni verse of establishnents in census year and using only ASM establishnments
creates |l ess change in the distribution of the growh rates and as a result

| ower variance estimates in census years. However, this variance is stil

hi gher than other years. Elinnating the effect on growh rates due to going
fromestinates based on the deteriorating panel to population totals better
isolates the effect due to switching establishments. Even with this
adjustrent, figure 3 shows switches accounting for a good portion of the

hi gher variance in census years.

For both series in figure 2, the variance of growh rates show substantially

hi gher values in 1987 than in 1977 (.08 versus .03 for the LRD and .05 versus

2 The large variance in TVS for 1974 decreases when we use
price deflators to elimnate any effect due to oil price shocks.

B For published totals, we weighted each industry growth rate by

i ndustry TVS. After accounting for large industries the same pattern energed
except with smaller variances.
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.025 for the published values). W offer one explanation. Unlike in 1977 or
1982, the classification systemwas greatly revised in 1987. New industries
were created and old industries were scaled back to represent the evol uti on of
manufacturing. Although the 361 industries used in this analysis maintain
reasonably consistent definitions over tine, many of these industries stil
added and del eted products. The survey forns reflected this change by

i ncl udi ng new products and as a result many establishnments changed their

i ndustry classification. W do see in table 3A a greater proportion of tota
change in output accounted for by switching establishnents in 1986-87 then in
1976-77 or 1981-82. It will be interesting to see if the pattern of increased

vari ances continues in 1991-92

V. CONCLUSI ON

Establ i shment reclassifications occur systematically over the period 1972 to
1987, and these affect the industry-level tinme series of output and enpl oynent
figures. Evidence shows that reclassified establishments are nbst nunerous in
census years and in the first year of a new ASM panel. They represent about

ei ght percent of the TVS and nine percent of TE in the average industry
present between censuses. Since a reclassification represents turnover in two
i ndustries, the one switched into and the one switched out of, the inpact of

swi tches on the conposition of particular industries is significant.

We also find that switches are not only nunerous, they also contribute
significantly to neasured industry change in TVS and TE particularly in census
years. Switches represent greater than one-third of the total change in an

i ndustry in census years. Even after accounting for the effect of cal culating
gromh rates fromunderestimated to true industry totals, the variance in

i ndustry gromh rates due to switches still causes systematic effects in the
time series. These effects al so appear, though to a | esser degree, in the

publ i shed numbers seri es.

16



What ever the reason for reclassifying an establishnent, the way the swi tches
are processed in the ASM and census raises the possibility of neasurenent
errors in the industry level tinme series of shipnment and enpl oynent figures.
Researchers and policymakers relying upon observations in annual changes in
i ndustry statistics should be aware of these systematic discontinuities,

di screpanci es and potential data distortions.
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TABLE 1

Proportion of Shipnents and Enpl oynent
Associ ated with Recl assified Establishnents -
Average Over 361 |ndustries

Unwei ght ed Wi ght ed
Year 1 Year 2 Switch Qut Switch In Switch Qut Switch In
Year 1 Year 2 Year 1 Year 2
(A (B) (O (D

SHI PMENTS ( LTVSP®, LTVSS')
CMto CM
1972 1977 0. 0880 0. 0870 0. 0603 0. 0606
1977 1982 0.0811 0. 0891 0. 0551 0. 0556
1982 1987 0. 0836 0. 0865 0. 0609 0. 0582
ASM to ASM
1974 1975 0. 0306 0.0194 0. 0156 0.0161
1975 1976 0.0114 0.0101 0. 0083 0. 0089
1976 1977 0.0786 0.0753 0. 0520 0.0512
1977 1978 0. 0046 0. 0075 0. 0036 0. 0035
1979 1980 0. 0087 0. 0095 0. 0061 0. 0073
1980 1981 0. 0107 0.0113 0. 0070 0. 0068
1981 1982 0.0765 0.0814 0. 0486 0. 0480
1982 1983 0. 0082 0.0111 0. 0059 0. 0061
1984 1985 0. 0094 0. 0089 0.0103 0. 0088
1985 1986 0.0115 0. 0105 0. 0088 0. 0096
1986 1987 0. 0835 0.0758 0. 0541 0. 0516
1987 1988 0. 0206 0.0179 0.0137 0. 0106
EMPLOYMENT ( LTES®, LTES')
CMto CM
1972 1977 0.0912 0. 0901 0. 0647 0. 0637
1977 1982 0.0871 0. 0940 0. 0595 0. 0625
1982 1987 0. 0885 0. 0916 0.0711 0. 0602
ASM to ASM
1974 1975 0. 0320 0.0189 0.0166 0.0166
1975 1976 0.0111 0. 0107 0. 0085 0. 0089
1976 1977 0.0794 0.0793 0. 0587 0. 0558
1977 1978 0. 0042 0. 0063 0. 0037 0. 0032
1979 1980 0. 0089 0. 0087 0. 0067 0. 0062
1980 1981 0. 0106 0. 0105 0.0074 0. 0070
1981 1982 0. 0848 0.0873 0. 0553 0. 0566
1982 1983 0. 0084 0. 0099 0. 0079 0. 0062
1984 1985 0. 0094 0. 0078 0.0115 0. 0079
1986 1987 0. 0105 0. 0099 0. 0075 0.0101
1986 1987 0. 0893 0.0874 0.0618 0. 0576
1987 1988 0.0198 0.0176 0. 0159 0.0114
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TABLE 2

Est abl i shnents in 361 Industries that Switch Qut by Panel Year,
by Type by Year
A Establishnents in the 1974-1978 Panel !
YEARS? AND PERCENT OF ALL SW TCHES

ESTABLI SHVENT
TYPE 1973- 743 % 1974-75 % 1975-76 % 1976-77 % 1977-78
Certainty 1039 11.9 1061 12.1 699 8. 2371 27.1 219
Noncertainty 458 5.2 360 4.1 9 0. 2501 28.6 43
Tot al 1497 17.1 1421 16. 2 708 8. 4872 55.6 262
B. Establishments in the 1979-1983 Panel

1978- 793 % 1979- 80 % 1980- 81 % 1981-82 % 1982- 83
Certainty 947 14.9 474 7.5 423 6. 1508 23.7 412
Noncertai nty 125 2.0 13 0.2 13 0. 2436 38.3 5
Tot al 1072 16.9 487 7.7 436 6. 3944 62.1 417
C. Establishnents in the 1984-1986 Panel

1983- 843 % 1984- 85 % 1985- 86 % 1986- 87 % 1987- 88
Certainty 619 10.6 372 6.4 381 6. 1646 28.3 595
Noncertainty 299 5.1 16 0.3 11 0. 1790 30.7 94
Tot al 918 15.8 388 6.7 392 6. 3436 59.0 689

.5

.5

.5

.1

.6

10.

1.

11.

1 The 1974-1978 ASM panel contains about 70,000 plants whereas the other panels studied here contain about 55,000
the percentage

plants. As a result, we observe greater nunbers of plants switching in the 1974-78 panel.

switching is relatively the same for all the panels.

2 This is the count of ASMplants that change industries fromone year to the next, i.e.

industry codes fromthe last tinme they were surveyed.

1983) and sonme fromthe previous CM (1972, 1977, 1982).

21

However ,

1974-75.
5 This is a count of switches between two panels. W looked to see if plants selected for the new panel
Sone plants inform ation came fromthe previous year (1973,

6

had changed

1978,

2



TABLE 3A
Proportion of Total Change in Industry Due to Three Establishnent Types -
Average Over 361 |ndustries

Year s Swi t ches Cont i nui ng
Bi rth/ Deat h
P (s) P (c) Pi(b)
UNVEI GHTED
SHI PMENTS
CMto CM
1972-77 0.1270 (. 133) 0. 6865 (.200)
0.1811 (.151)
1977-82 0.1631 (. 164) 0. 6466 (.222)
0.1903 (. 168)
1982- 87 0.1705 (. 159) 0.5951 (.235)
0.2317 (.193)
ASM to ASM
1974-75 0.1791 (.214) 0.5440 (.298)
0.2157 (.218)
1975-76 0.1025 (. 158) 0.7067 (.297)
0.1117 (. 140)
1976- 77 0.2672 (.237) 0.4801 (.287)
0.1762 (.191)
1977-78 0.0674 (. 150) 0.6780 (.304)
0.1755 (.191)
1979- 80 0.1141 (.170) 0.7502 (.238)
0.1358 (.178)
1980- 81 0.1207 (.177) 0.7112 (.239)
0.1681 (.182)
1981- 82 0.2936 (.237) 0.4928 (.272)
0.2136 (.200)
1982- 83 0.1088 (.178) 0.6492 (.268)
0.2418 (.235)
1984- 85 0.1361 (.199) 0.5929 (.277)
0.2709 (.237)
1985- 86 0.1436 (.207) 0.5665 (.274)
0.2898 (.236)
1986- 87 0.3251 (.227) 0.4182 (.242)
0.2567 (.205)
1987- 88 0.1469 (.198) 0.5917 (.281)

0.2614 (.234)

EMPLOYMENT

CMto CM
1972-77 0.2771 (.234) 0.3483 (.242)

0.3691 (.237)
1977-82 0.2523 (.208) 0.4420 (.247)

0.3057 (.215)
1982-87 0.2375 (.209) 0.4011 (.246)

0.3587 (.230)

ASM to ASM

1974-75 0.1558 (.199) 0.6003 (.292)
0.1827 (.202)

1975- 76 0.1577 (.197) 0.5407 (.298)
0.2226 (.220)

1976- 77 0.3747 (.262) 0.2893 (. 240)
0.2595 (.226)
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. 3101

. 1928

. 2387

. 2251

. 2901

. 2899

. 3217

. 3195

. 3521

1977-78
(.258)

1979- 80
(.215)
1980- 81
(.233)
1981- 82
(.198)
1982- 83
(.248)

1984- 85
(.239)
1985- 86
(.246)
1986- 87
(.236)
1987- 88
(.254)

Standard Devi ations in Parent heses

0

. 0967

. 1527

L1771

. 2859

. 1332

. 1422

. 1498

. 4012

. 2114

(

.185)

. 202)
. 223)
. 219)

.190)

. 204)
. 206)
. 261)

. 231)

. 5141

. 6544

. 5842

. 4889

. 5768

. 5679

. 5285

. 2793

. 4365
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TABLE 3B
Proportion of Total Change in Industry Due to Three Establishnent Types -
Average Over 361 |ndustries

Year s Swi t ches Cont i nui ng
Bi rth/ Deat h
P (s) P (c) Pi(b)
V\EI GHTED
SHI PMENTS
CMto CM
1972-77 0.0876 (.006) 0.7644 (.009)
0.1470 (.007)
1977-82 0.0998 (.007) 0.7149 (.011)
0.1853 (.009)
1982- 87 0.1376 (.007) 0. 6575 (.010)
0.2049 (.008)
ASM to ASM
1974-75 0.1264 (.008) 0.6808 (.012)
0.1928 (.010)
1975-76 0.0880 (.007) 0.8282 (.010)
0. 0838 (.006)
1976- 77 0.1974 (.010) 0. 6460 (.013)
0.1567 (. 009)
1977-78 0. 0504 (. 006) 0.8248 (.010)
0.1249 (.007)
1979- 80 0.0753 (.007) 0.8202 (.011)
0.1045 (.007)
1980- 81 0. 0813 (.008) 0.7992 (.011)
0.1195 (.008)
1981- 82 0.1821 (.010) 0.6423 (.014)
0.1757 (.010)
1982- 83 0.0814 (.008) 0.7339 (.013)
0.1847 (.010)
1984- 85 0.1475 (.010) 0.6317 (.014)
0.2209 (.011)
1985- 86 0.1232 (.010) 0.6532 (.014)
0.2237 (.011)
1986- 87 0.2964 (.011) 0.4887 (.012)
0.2149 (.010)
1987- 88 0.1064 (.007) 0.6359 (.013)

0.2578 (.011)

EMPLOYMENT

CMto CM
1972-77 0.2588 (.012) 0.3644 (.013)

0.3758 (.012)
1977-82 0.2249 (.011) 0.4881 (.014)

0.2871 (.011)
1982-87 0.2075 (.009) 0.4547 (.012)

0.3378 (.011)

ASM to ASM

1974-75 0.1138 (.007) 0.6927 (.012)
0.1936 (.010)

1975- 76 0.1744 (.009) 0.6207 (.012)
0.2949 (.010)

1976- 77 0.3833 (.012) 0.3771 (.013)
0.2396 (.011)
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. 3244

. 1913

. 2112

. 2292

. 2576

. 2554

. 3039

. 3089

. 3438

1977-78
(.011)

1979- 80
(.011)
1980- 81
(.011)
1981- 82
(. 009)
1982- 83
(.011)

1984- 85
(.012)
1985- 86
(.013)
1986- 87
(.012)
1987- 88
(.012)

Standard Devi ations in Parent heses

0

. 0837

. 1149

. 1359

. 2276

. 1356

. 1732

. 1605

. 3798

. 2012

(

. 008)

. 008)
. 010)
. 009)

. 009)

.011)
. 010)
. 013)

. 011)

. 5919

. 6938

. 6528

. 5432

. 6068

. 5714

. 5356

. 3112

. 4551
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APPENDI X
The Resi stance Rul e

This excerpt fromthe 1982 Census of Manufactures publication discusses
t he resi stance rule.

I ndustry code resistance - The production of nmany establishnents is so
evenly divided anong two i ndustry-determ ning product groups or nore that
the industry codes could change fromyear to year (industry codes can be
based on less than half of the total value if there are three groups or
nore). In the ASM establishnments had al ways been prevented from shifting
back and forth anmbng industries due to minor shifts in product mx in the
years between censuses by the application of a "resistance formula" in
assigning industry classifications. |n census years such resistance was
not appli ed.

A resistance fornmula of the ASMtype was first used in the 1963 Census of
Manuf act ures. In the 1982 census, the fornmula was applied only to
establishnents included in the 1981 ASM sanpl e panel with certainty (that
is, included with a probability of "1"). In general, these certainty
cases were establishnents of conpanies with at |east one nmanufacturing
establishnent with 250 enpl oyees or nore.

The formnul a recogni zes the conflicting need to maintain continuity in the
establ i shment conmposition of an industry to neasure change and the need to
all ow establishnments to be reclassified to measure the current comnposition
of the industry.

In the 1982 <census, the industry classification of a certainty
establishnent was allowed to change fromthat assigned in 1981 under one
of the follow ng conditions:

a. The value of the 1982 prinmary product constituted 60 percent or nore of
its total value of product shipnents

b. The value of 1982 primary products, while | ess than 60 percent of the
total, was at |east twi ce the value of products which had deternined the
1981 industry code.

c. The value of primary products, while not neeting either of the two
above conditions, had been the | argest group of products for at |east two
years, i.e., exceeded the value of the 1980 primary industry's products in
both 1982 and 1981 by at |east 20 percent.
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